The aim of this study was the comparison of essential oil of one herb from lamiaceae family namely Rosemary, via supercritical fluid extraction (SFE) and hydrodistillation (HD). The essential oils were analyzed by gas chromatography-quadrupole mass spectrometry (GC-MS). The compounds identified in higher relative abundance were,α-pinene (HD: 30.42%, SFE: 0.47%), 1,8-cineole (HD: 15.46%, SFE: 25.05%),Verbenone (HD: 13.09%, SFE: 5.17%), Camphor (HD: 8.97%, SFE:15.69%), Borneol (HD: 7.16%, SFE: 9.15%) and β∋-Caryophyllene (SFE: 6.85%).
INTRODUCTION

Rosemary (Rosmarinus officinalis L.) is a
Long-lasting evergreen herb that belongs to the Lamiaceae family 1 . Rosemary is native to the Mediterranean region. It possesses needle-like leaves which contain a powerful fragrance 2 . It is used as a food flavoring agent, and well known medicinally for its powerful antitumor, antibacterial, antifungal and antioxidant activity [3] [4] [5] [6] [7] .Rosemary essential oil composition and the ratio between different oil constituents plays a role in its bioactivity 8 . Rosemary oil composition depends on various environmental and genetic factors, as well as on postharvest processing factors 9 . Supercritical fluid extraction showed extremely higher selectivity compared to the conventional techniques tested.Supercritical fluid extraction is an innovative, clean and environmental friendly technology with particular interest for the extraction of essential oil from plants and herbs. Furthermore, supercritical extracts were often recognized of superior quality when compared with those produced by hydrodistillation [10] [11] . The advances that supercritical technology is reaching in the past years are related to the continuous increase of activities connected to scientific research and technological development, which focus on inserting novel processes in the food, pharmaceutical, chemical and cosmetics industries 11 .In this paper, we present a comparative study of the ability of two different techniques to extract the essential oils from Rosmarinus leaves to find the most advantageous in term of essential oil quantity and quality.
MATERIALS AND METHODS
Materials
HPLC grade n-hexane and analytical grade anhydrous sodium sulfate were purchased from Merck (Darmstadt, Germany). Dichloromethane was purchased from Aldrich. Carbon dioxide (99.8% purity) contained in a cylinder was purchased from Sabalan Co. 
GC-MS analysis
The Analyses were performed using a GC-MS system (Hewlett-Packard 6890 gas chromatograph coupled to a 5973A mass spectrometer), equipped with split/splitless injector in the splitless mode and at 250 o C during the chromatographic run. The volatile compounds were separated in a capillary column (30 m × 0.25 mm, 0.25 µm film thickness, HP-5MS) using N 2 (99.99 %) as a carrier gas at a 1 ml/min flow rate. All mass spectra were also compared with the data system library (Wiley 275).Identification of volatile compounds was achieved by matching mass spectra and retention indices (RI) with those obtained from Wiley library as well as from literature data.
Hydrodistillation (HD)
Rosemary leaves were shade dried at room temperature for 72 hours. The dried rosemary leaves were loaded to hydrodistillation using a Clevenger-type apparatus, according to European Pharmacopeia, and extracted with 1 l of water for 240 min. (until no more essential oil was reused).
Supercritical fluid extraction (SFE)
A Suprex MPS/225 system (Pittsburgh, PA) in the SFE mode was used for all the extractions.
The extraction vessel was a 10 ml stainless steel vessel. Supercritical fluid extractions were conducted at pressure 30 MPa and temperature 40 o C for a duration of 20 min. static, followed by 35 min. dynamic. These optimized conditions were obtained from literature 13 .A Duraflow manual variable restrictor (Suprex) was used in the SFE system to collect the extracted essential oil. In order to prevent sample plugging, the restrict point was warmed electrically. The supercritical CO 2 flow rate through the Duraflow restrictor was approximately 0.3-0.4 ml/min. (compressed). Plant powder (3.0 g) was well mixed with 2 mm diameter glass beads, and was then charged into the 10 ml extraction vessel. The essential oil was extracted from the plant using supercritical CO 2 . The extracted essential oil was collected in dichloromethane in a 5.0 ml volumetric flask. The final volume of the extract was adjusted to 5.0 ml with dichloromethane at the end ofthe extraction.Four milliliters of solution were poured into a 20 ml beaker.The solvent was evaporated by Bubbling argon gas through the solution. Then the weight of essential oil was measured and the extraction yield was calculated.
RESULT AND DISCUSSION
The identified constituents in the extracted essential oils from both methods are present in Table1. For hydrodistillation and supercritical fluid extraction 29 and 16 compounds, respectively were characterized, according to 99.91% and 91.75% of the essential oils. In the hydrodistillation technique, the essential oil consists of oxygenated compounds 56.33% and 42.39% monoterpene hydrocarbons with, α-pinene (30.42%), 1,8-cineole (15.46%), Verbenone (13.09%), Camphor (8.97%) and Borneol (7.16%) as the major components in the oil.
Comparatively, the main constituents of the oil in supercritical fluid extraction technique were α-pinene (0.47%), 1,8-cineole (20.05%), Verbenone (5.17%), Camphor (15.69%),Borneol (9.15%) and β-Caryophyllene (6.85 %). Furthermore, the oil consists of 76% oxygenated compounds and 1.39% monoterpene hydrocarbons. Fig.1 shows the major compounds in Rosmarinus officinalis l. essential oil extracted by hydrodistillation and supercritical fluid extraction, it was noticed thata large amount of α-Pinenewas present in the essential oil via hydrodistillation.
Additionally, higher levels of oxygenated compounds and lower levels of monoterpene hydrocarbons were found in the essential oil extracted by supercritical fluid extraction (Fig. 2) .The selectivity of supercritical fluid extraction technique allowed to increase the quantities of oxygenated compounds. 
CONCLUSION
The supercritical fluidextraction of Rosmarinu sofficinalis L. was investigated, and the results, were compared with essential oil composition obtained via hydrodistillation. The SFE technique suggests well-known advantages over hydrodistillation. SFE needs shorter extraction times and less energy consumption. The possibility of influencing the composition of the oil, by altering the parameters of the extraction (pressure, temperature, modifier volume and dynamic extraction time) is more manageable in SFE. We obtained a higher selectivity in SFE than by the subsequent hydrodistillation technique. Besides, the use of polar co-solvent is not necessary and the subsequent processing for solvent elimination is not required.
